Investors are constantly looking at diversification of risks by combining equities with other assets in their portfolio. Apart from fixed income securities and real estate related instruments, commodities are also being increasingly used as a portfolio diversification strategy. But the overwhelming presence of financial institutions and funds in the commodity markets has resulted in financialisation of commodity markets leading to a greater correlation between equities and commodities especially during recession. This has lead to a reduction in diversification benefits. The paper attempts to study the diversification benefits of investing both in Indian commodities and equities markets in different economic environments using VAR Impulse Response Functions with an aim to find out whether financialization exists. The research found that there was absence of interdependence between the Indian equity and commodities markets which offered a good opportunity for diversification. Also the equities market and commodities market during recession were totally decoupled which showed that the financialization was not present in Indian commodities market and there was a greater scope for diversification during the recession.
Introduction
Diversification has always been an important motive behind construction of portfolios.
Traditionally, equity portfolios were built with low or negatively correlated stocks. But finding stocks with low correlations became difficult as the economic conditions impacted majority of the companies and industries in a similar way. In order to diversify this risk, the investor stated to invest in different economies. But with globalization and liberalization gathering pace, this opportunity for diversification among different equity markets also reduced.
Creating a portfolio of different asset classes was seen as another strategy for diversification. While investing in stocks and bonds is fairly popular, the look for alternate investment intensified in the last couple of years with stocks being combined not only with bonds but also with artifacts, real estates and commodities. Commodities offer a good ground for diversification as they behave distinctly from stocks and bonds. Commodity prices are not as directly impacted by changes in discount rates as in the case of stocks and bonds. Prices are also not determined by Discounted Cash Flow (DCF) approach but by forces that govern demand and supply for commodities [1] .
Inflation has a detrimental effect on stocks and bonds as these lose value with inflation. On the other hand, commodities prices are positively related to inflation. It is also observed by Dusak [2] and Rosansky [3] that commodities prices are impacted by short-term demand and supply expectations in the current economy while stocks and bonds are affected by long-term expectations of earnings and coupon rates. Commodities also tend to have positive exposure to event risk. This is because the event risk tends to favor supply disruptions rather than result in sudden increase in supply creating commodity price shocks. These disruptions provide positive returns for commodities while at the same time they provide negative returns for financial assets. Therefore, the event risk associated with commodities tends to favor investors in the commodity markets while detrimentally impacting investors in the financial markets. This is the reason for commodities prices having little or even negative correlation with the prices of capital asset like bonds and stocks.
Commodities markets were existent for a long time, but absence of liquidity, physical delivery and counterparty risks hindered investment in commodities. With the coming of the commodities exchanges not only the risk is shifted to the clearing houses but also there has been a substantial improvement in liquidity. These developments resulted in increased flow of investment into the commodities market both for making speculative gains as well as to diversify risks. But with the overwhelming presence of financial institutions, pension funds and hedge funds (financialisation) in the commodities market, it was observed that in some markets there has been increased correlation between equity markets and commodities market resulting in commodities losing the alternate investments opportunity especially during recession [4] .
The research paper attempts to study the diversification benefits of investing both in Indian commodities and equities markets in different economic environments. This study would identify whether the relationships changed in different scenarios and also gives us scope to understand whether there exists financialisation in Indian commodities markets especially during recession. This would help the Indian investors to reassess the equity and commodity portfolio during different economic conditions.
Review of Literature
Research into whether commodities can be used as an asset class in a portfolio context is being done for quite some time. Ankrim, Ernest M; Hensel, Chris R [5] in their paper suggests that commodities is a better investment class compared to real estate as investing in commodities not only possessed the typical benefits of real estate but also offered the vital liquidity which does not exists in real estate. The paper compares the returns of Goldman Sachs Commodity Index (GSCI) and Investible Commodity Index (ICI) with S&P index for a period of 19 years from 1972 to 1990. The paper found that the commodity indices outperformed the stock index in each of the inflationary years.
The risk adjusted returns of commodities was higher than stocks for the overall period.
They also observed that adding commodities reduced volatility of returns more than the reduction of returns.
In a research paper studying the relationships between stocks and commodities written by Richard Keary and David Stanbridge [6] showed the benefits of investing in unleveraged passive long term investment in commodity futures. The paper also showed that adding commodities in a portfolio of stocks would offer diversification. The paper analyzed risk, return and correlation statistics of traditional benchmarks with commodity indices and a typical balanced portfolio in Australian markets. The data studied was for 3 year, 5 year and 10 years period respectively. Though the risk and return statistics were not interesting the correlation of the commodity indices with the traditional assets were very low and negative for some periods.
Bahattin, et al. [7] attempted to study the extent to which commodity and equity prices and returns were in synchrony and also to know whether the intensity of the co movements increased over time. S&P 500 and DJIA Index were used as proxy for equity and DJ AIG and GSCI index was taken as proxy for Commodities. Data was taken for 17 years from 1991 to 20018. The author used GAARCH Model to estimate the time varying variances and then the standardized residuals from this estimation was used to come up with time varying correlation matrix. To estimate the long term relationship Johnson Co-integration analysis was used. The study found a no persistent increase in co movements between equities and commodities in the period of the study. The study concluded that commodities can often provide benefits in terms of portfolio diversification.
Akash Dania [8] in the paper studied the nature of the relationship between commodity and stock markets. Vector Auto Regression (VAR) was used to study the inter- Radosław Kurach [9] in the paper analyzed diversification benefits by investing in commodities from a polish investor point of view by converting all the US Dollar returns into Polish Currency. The authors analyzed dependence structure between Poland (PL) and some regional indices, namely: World (WRD), Emerging Markets Asia (EMA), Emerging Markets Europe (EME) and BRIC (Brazil, Russia, India, and China).
As a proxy of the broad commodity exposure, Standard & Poors Total Return Goldman Sachs Commodity Index (GSCI) was taken. The paper found that there was little correlation between commodities and stocks and after converting into the local currency the degree of co movement decreased further, increasing the chance for diversification.
Hector O. Zapata, Joshua D. Detre, and Tatsuya Hanabuchi [10] worked on stock market and commodities data from 1971 to 2011 to study the historical relationships.
The study found that there was a negative correlation between stock and commodities for the period and stocks and commodities in US have alternated in price leadership with cycles of 29 to 32 years. The authors also found that portfolio allocation by a risk-averse investor, irrespective of the period analyzed, placing funds in agribusiness and/or agricultural commodity indexes was a good investment decision. The analysis was done using MOTAD and Target MOTAD linear programming model was used.
Yu-Min Wang, Chia-Fei Lin and Yu-Hsien Li [11] in their research studied the correlation between commodities and stocks. Commodity market indices were divided into the four categories of composite commodities, agricultural commodities, energy, and metals. Data was gathered from 12 countries from period January 31st 2005 to February 17th 2012. This study analyzed the role that the characteristics of these four commodity indices play in stock-market investment portfolio strategies. This study used a conditional volatility ARCH (1) model with a delay of one period as a proxy variable for abnormal market volatility to examine changes in the returns of the stock and commodity markets. Stable long-term relationships existed between some commodity and stock markets, and that commodity indices generally lead stock market indices during serious crises or during high volatility in stock markets. Under normal stock market circumstances, no hedging effects existed between commodity market indices and stock markets.
Mitchell Ratner [12] examined the relationship between commodities and U.S. equities for the period1991-2010 by using GARCH dynamic conditional correlation (DCC).
The analysis indicated low, but volatile correlations between US equities and commodities. A GARCH-in-mean model was also applied to identify common macroeconomic shocks to the DCC model. A sensitivity analysis using a bootstrap simulation procedure to verify the potential benefits of commodities in a long-term portfolio was performed on a hypothetical portfolio of historical data which found that long-term commodity investment provided a small benefit as a defensive asset due to its low correlation with US equities. However, the diversification benefit from commodity investment depended on the commodities selected.
Saban Nazlioglu et al. [13] have examined volatility transmission between oil and selected agricultural commodity prices (wheat, corn, soybeans, and sugar). They have ap- turn and volatility spillover, the results showed significant transmission among the S&P 500 and commodity markets. The authors analyzed the optimal weights and hedge ratios for commodities and S&P 500 portfolio holdings using the estimates for each index.
The past shocks and volatility of the S&P 500 strongly influenced the oil and gold markets. This study found that the highest conditional correlations were between the S&P 500 and gold index and the S P 500 and WTI index.
Fardous Alom [15] in his study investigated the mean and volatility spillover effects of world crude oil prices on the food prices for selected Asia and Pacific countries/areas (viz. Australia, New Zealand, South Korea, Singapore, Hong Kong (China), Chinese Taipei, India and Thailand) by employing vector auto regression (VAR) and generalized autoregressive conditional heteroskedasticity (GARCH)-family models over the period 1995-2010. He found that the oil prices positively influence food prices of the selected countries both in mean and in volatility. Stronger mean and volatility spillover effects are found for the recent subsample period suggesting increasing interdependence between world crude oil and Asia-Pacific food markets in recent times. In terms of mean spillover effects net food importer countries' food price show stronger effects to the shocks, whereas in terms of volatility spillover effects no distinction in absorbing the oil price shocks can be made between exporters and importers. The findings recommend that crude oil prices should be taken into consideration in policy preparation and forecasting purposes for food prices.
Goodness C. Aye [16] has examined the effect of the volatility of oil prices on food price in South Africa using monthly data covering the period 2002 to 2014. He measured Food price by the South African consumer price index for food while oil price is proxied by the Brent crude oil. The study employed the bivariate GARCH-in-mean VAR model, which allows the investigation of the effect of a negative and positive shock in oil price volatility on food price. The model also allows the oil price uncertainty to be measured as the conditional standard deviation of a one-step-ahead forecast error of the change in oil price. The results have shown that oil price uncertainty has a positive and significant effect on food price in South Africa. And also the responses of food price to a positive and negative oil price shocks is asymmetric.
Coming to the study of the relation between commodities and equities in Indian Context, Y. Bansal et al. [17] examined the role of Indian Commodity Futures as an asset class in a traditional portfolio consisting of equity and bond for an investor. The paper identified the optimum portfolio mix of all the three assets using Mean variance optimization technique and how the utility of commodity futures changes with the change in risk aversion levels of an investor. The authors found that, on comparing the portfolios with and without commodities, the portfolio with commodities provided an increase in the returns without a corresponding rise in risk. It also provides evidence that with the increase in risk aversion levels of the investor, allocation to commodity future tends to increase.
Commodity market trading over the stock exchange started in India in 2004. Though few research studies have tried to identify the relationship between commodities and equities markets in India, the study of diversification benefits based on different economic periods (pre-recession, during recession and post-recession) with a view to identify scope for financialisation was not comprehensive. This research would enable us to study the diversification benefits in different scenarios and also most importantly whether this relationship changed in different economic environments and also find whether financialisation existed especially during recession.
Data and Research Methodology

Sources of Data
This research study is done taking data collected from the biggest commodities and stock markets in India-MCX (Multi Commodity Exchange of India) and NSE (National Stock Exchange of India). Daily spot and futures prices of the broad based commodity index at MCX, COMDEX (MCX Composite Commodity Index) and daily spot prices of widely popular and well accepted equity benchmark index on NSE, CNX-NIFTY (NSE all Equity Index) is taken. The exponential daily returns of both these indices are taken for the study.
Period of the Study
The period of the study is from 
Research Methodology
The study apples Correlation, Risk-adjusted Returns based on Sharpe Ratio, VAR along with Impulse response functions to study whether diversification benefits changes with changing economic environment. Once the value for the test statistic is computed, it can be compared to the relevant critical value for the ADF test. If the test statistic is less than the critical value then the null hypothesis of γ = 1 is rejected and no unit root is present and the series become stationary.
VAR: Impulse Response Functions of CNX Nifty and MCX Comdex
In order to examine the interrelationship and interdependence between CNX Nifty and MCX Comdex returns Vector Auto Regression (VAR) model has been employed. It can successfully capture the simultaneous relation between two time series variables by using their own lagged values. The model to capture the spot and futures returns interdependence is as follows: 
where R St and R Ft respectively represent daily returns of MCX Comdex and CNX Nifty. p and q are the value of time lags considered here. In order to identify the significant number of lags required to be included in any autoregressive model, the study also uses the Akaike Information Criteria (AIC) for selecting the number of lags for the VAR model. The lower the AIC value, better the model. Table 1 reports the descriptive statistics for variables for the period of the sample as well as for each of the sub periods based on the daily returns. The mean daily returns are positive for all the periods. Largely negative skewness was seen indicates a distribution which is asymmetric with tail extending towards negative direction. Positive skewness was observed in the returns of CNX NIFTY during recession and post recession period. NSE COMDEX spot returns for the post recession period also showed skewness with tail extending towards positive direction A Kurtosis figure of greater than 3 was observed for most of the periods with significant peaks for both MCX COMDEX for the total period as well as for the pre-recession period. CNX NIFTY returns data in the pre recession and post recession period saw flatter peaks. Table 2 shows the returns, standard deviation and Sharpe Ratios. Stock returns exceeded the commodity returns for the period of study with a higher risk .Stocks gave far superior returns in the pre recession period with higher risk but interestingly commodities gave better returns during recession with lesser risk. Nifty also gave better returns in the post recession period. Average returns of Indian government bond securities for the period 2004-2014 was taken to calculate the risk-free rate which gave an annual return of 7.69%. Sharpe ratio was less than 1 for the total period with Nifty giving a better risk adjusted returns compared to COMDEX. Sharpe ratio for both Nifty and COMDEX was greater than 1 in the pre recession period showing good performance with stocks having slightly higher ratio when compared to commodities. In the recession period Sharpe ratio was low with COMDEXs having better ratio compared to Nifty. Post recession period saw Nifty having positive Sharpe Ratio, and COMDEX having a negative risk adjusted rate indicating a return less than the benchmark rate. Table 3 shows Augmented Dickey Fuller (ADF, 1979) and Phillip Perron (PP 1998) unit root test results. In both the tests the null hypothesis is that the series is non-stationary and if the calculated value exceeds the critical value the null hypothesis may be rejected implying the stationary characteristics of the series. In all the series for the total time period of the sample as well as for different sub periods, the calculated value exceeded the critical value at their first difference form (returns) with significance at 1% level, rejecting the null hypothesis of non -stationary. Table 4 Post recession period also saw low correlation but the result was not significant. Low correlation between stocks and commodities during all periods gives the investor scope for diversification when commodities are added to equities. The impulse response function for the recession period is presented in Figure 3 . It is observed that none of the impulse response functions was significant and it implies that Nifty spot and MCX Comdex returns are decoupled.
Data Analysis and Results
The impulse response function for the post-recession period is presented in Figure   4 . It is observed that negative and significant response on Nifty for one S.D shock to MCX Comdex futures returns and the impact of the shock was observed for about five days and later on becomes insignificant. Response of MCX_COMDEX_FR to MCX_COMDEX_FR
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Recession period though it was observed that Comdex spot responded positively to shock in nifty returns and also the nifty returns responded negatively to shock in the Comdex, but the magnitude and the period of the effect was too small. In the rescission period, the shock in the Nifty returns did not have any impact on the Comdex. During the post recession also the shock in the nifty did not impact Comdex but the shock in the Comdex impacted Nifty but the magnitude was extremely low.
The absence of interdependence between Nifty and Comdex shows that the equity markets and commodities market in India are independent and offer a good opportunity for diversification. Also interesting to observe is that the equities market and commodities market during recession were totally decoupled which shows that the financialisation was not present in Indian commodities market and there was a greater scope for diversification during the recession days. Overall the fund managers with Indian equities exposure should add commodities in their portfolio to diversify the risk and should increase their exposure to commodities especially during recession.
Annexure I
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